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ONJEctives
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sHDElineNfigatienivater requirements
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lifEEHORRVETEr Requirements

IMENIUaRDILY, erdepth, of irrigation
Watersin Atidition tc precipitation,

reguirediterproduce the desired crop
yield andiglality’ and to maintain an
‘acceptable salt balance in the root zone.
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IFHERERNVALET Requirements

sB\ecded day-to-day
sHIoRLenIscheduling
s PIEIFBPEerationalland management decisions
= \NEeeued s“@ﬁs,o]m]‘
~ esizingroefirrigation system components (pipes,
\ ValVes; O rﬁc 1es)
» planning and development of irrigation projects
e Water rights issues
e hydrologic studies
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heeleistATTecting IWR

sNOrepItyPe andigrowth characteristics
s\\/eatheryelimate
= lfgaton rmfwm ent

» Soil and™field conditions
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SOJIE\Water Balance

IWRSET. + DR+ RO - P + ASW - GW + L

’ 19. s

Wy -

Crop root
zone

sswed PR oWl
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N

SlepiGharacteristics

*NCipPItypE and variety
sTHeight »
sl Ganppy- characteristics (roughness,
reflectvity/; ground cover)
Stomatal contro
 Rooting characteristics (depth, density)

e Stage of development
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\ahaeEmeni

sNligdeation method
Hliigatonamanagement
= Clltivation, practices
 Fertility"management
 Disease and pest control g
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SelfandrRield Conditions

T
SeIlspe; textlre; water-holding
Jel 0)el €LY

o SOIIFSElINILY
Soil depthrand:layering

Poor soll fertility

e |rrigation water guality

e Drainage
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DEIEHNINING/ES tlng =13

1" using a wide variety of
érnm jJ Semi-empirical, and
,)ﬂ\/sl alli/=hased eo atlons using
mate and\ eather data
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Diract Va2s

AR R AR AR R AR

lrement of ET

sRINSImethy

= SollWateigdepletior

o ERETaAl: )a]am‘c 2 and micro-meteorological
- methods==research applications only

- Re 1C Dbefs ng
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k 'Pf]fﬂ]f]]\/ [eseanch application

Primary tooel for evaluating weather
effects on ET and evaluation of
estimating methods

o=
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AVRCINSIIME: %ﬂ"

Direst menstiepaiieasr
Pracision Weld nm \chr ieter
(esolution of O O.)
PEFNOUIFGIRELET |
Soilsiinside¥enc eutside the
tankemUuSHESSImIle
VegetationNnsitesanc
outside the tankimust
perfectly: match' (height, leaf
area, density, Vigor)

Terms in the soll water
balance that are difficult to
measure are carefully

L |

controlled and measured
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Lgay 2 gata

Fmpmml il 9[[])]{](‘% and physically-based
2Uatiens/Ime J S
= Modifiea Blaney @Jdc Method
1985 Hargreaves Method
.. 1982 Kimberly' Penman Equation
e Penman-Montieth Equation
e ASCE Standardized Penman-Montieth Equation
e Crop coefficients

Jan 30, 2008 Irrigation and Nutrient Mgmt 15
Workshop



N o AII’ temperature

Relative humidity.

'1\.‘
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= Concepts

D e 1 L.
eierencerETNET:)

o ET rate J"f)j‘[ | a reference vegetative surface, actively growing,
NoWShorowvater

2 ppasife of sv,pgujb demand under current climate
doncliilons

CropaERinueEstandardconditions

o ETNOfidisease-free, well-fertilized crop not short of water

achlsvm gfull prodiuction.

Crop coefficients are determined experimentally as the ratio of

m* asured c Crop ET (under optimal growing conditions) to

rererence Crop

 Crop ET under non-standard conditions

= ET of crop considering “real-world” growing conditions
(diseases, pests, fertility problems, salinity effects, water
stress, management, etc.)

e water stress coefficient and adjusted crop coefficients
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OIOPICOETTICIents
Alfalie of Jf.%.f)f) ieference basis
Maigec soadjiie -
Seogaphical transterability (?)
o HEISmedelfier compact compliance currently using
- cogfficienisirom Kimberly ID and Bushland TX
» ASCE Task Committee on crop coefficients is

currently investigating these issues and

compiling a world wide database of crop
coefficients
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)atarConsiderations

etal l SuWeathefdata requirements

gradiationraiiFftemperature, relative humidity, wind
p,e Ak 2im L

JWWenar clat q,m[%

sAlIfatarshouldibe evaluated using available detailed

QAYOBIpIcEdUre

Data collection environment

\ Weather static siting over clipped vegetated surface in open,
rrigated '1With green, irrigated fetch in the primary wind
direction

e \Weather station location and density

e Wweather station spacing of 20-40 miles, but highly dependent
on topography, prevailing weather patterns, etc.
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S]F\/\]ate* Balance

P .I.
IWREETE +# DR +HROI- P + ASW - GW + L

e
‘ X
L
Y[ ) v
ASW<-T ‘ WI
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EeeipItatic

sERIEGIpIatONNSINEIF100%%0 effective
sNEVARBALIONY rur]gff.‘:md deep percolation losses
fective. pr cipitation (P,) IS the amount of
ra]n'f,l hat Qmags oot zone soil water
Stors Jg anJ sed in crop ET

- How much is effective?

. Depe ds oni r
vegetative cover, soll characteristics

e Generally 60-90%
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Fl
-

siiestiVVe  Precipitation

o' SGSIUSDA; 19170) proecedure
ss\ionthlyAeiestiverprecipitation based on monthly
total prepipitation, crop ET and a soil water
Storagefabtoi(SF) dependent on usable root
z e soll Walter storage

. P limited to av: ige monthly rainfall or crop ET
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NERlf@ation Requirement
4,

IWRE= ET,— P, - ASW — GW

ASW/="depletedisoil waterover the course of an irrigation
- season can'be'significant contribution to ET

(4 ft crop/RZ X 2 in/ft AWHC x 50% MAD = 4 in)
GW — upward flow from a high water table dependent on

soll water potential, pore pressure, and hydraulic
conductivity
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wll

-

SOIF\/\]ate* Balance

WWREET: + DR + RO - P+ ASW - GW + L

Crop root
zone
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SIOESHIIGALION Requirement

IR, = IWR.. / E

=|ricletilop ﬂpp]]C;a’ch‘ efficiency, the ratio of the
J\/em ¢je Jep Or water infiltrated and stored in root
zone to'thesaverage depth of water applied
Nelsle ints for ]o, 2s to deep percolation, surface
runoff, evaporation, and spray/drift losses for
sprinklers ﬂ

e Dependent on irrigation method, environmental
conditions at time of irrigation, management

|
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leEHenPAPPlIcation Efficiency

sRIVpical seasen average values
s SUfaceNigation—50-65%
= CenteipIvot Irigation—80-85%
= Wheelsline sprinkler—70-75%
= Surface drip irrigation—80-90%
e Subsurface drip irrigation—90%

B
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saching*Regquirement

SRIERaMOUNEG apghsa water that

niiltraeesytihe soil'and passes through

the grog (00t Zone to transport salts

- below the oot zone to prevent yield

~ reduction

e Depends on salinity of the applied
Irrigation water and specific crop salt
tolerance level before yield is impacted
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eaching Requirement

OAEC
»

EC ISithBimaximum salt content of the deep

percolatingrarain g; water before yields are

({2elucae

EC, = a function of the crop threshold salt
tolerance (EC,) and the salinity of applied
water
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e e
Table 2-34  Salt tolerance of selected crops V
——
Common name Botanical name Salt Yield Qua
tolerance decline ¥ salt
ratis
(ECY Yy
mmho/em % per mmho/cm
Field crops
Bariey 8.0 5.0 :
Bean 1.0 19 4
Broad bean l_ﬁ ﬂ_ﬁ !
Com 1? 12 ]
Cotton 7.7 5.2 !
Cowpea 4.9 12 ]
Flax L’F 12 ]
Guar 858 17.0 1
3.2 29 ]
3.0 12 ¢
11.4 108 -
= e !
— —_— .
6.8 16 }




lifgatienrReguirements for Salinity
contrc
= HAVIGRANERSE
IWR, .. = *C ' (1-LR)
Iwaf R .. /E,

e Areas grsuo itation Is significant part of
growing sea water balance, EC of applied water
must include rainfall

]
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liigakon Requirements

s\Vhichgappreachi traditional r ethod to satisfy crop
=0 galinfty ol rrJJ?‘

o Computegsyhoth memJo
. ;U@r computedivaluergoverns

any: cases with less efficient irrigation
methods, the DP that occurs often satisfies the
leaching requirement
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AUDMIIBRYANAEER Reguirements

2 Frost gfeiEeiep]
- Cropicooling.
= \Wihereresion control

. \,,ﬂ@mJﬁr ONn

o Germinatior

 Seedbed preparation/pre-irrigation
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EXaM|C
Hg

fepationlfaduntaiCor

SlepReaIR corm (May 1 planting, October 1
NalVvest) 48it root zone, 50% MAD, 1.7
mmhesyemrthreshold salt tolerance (EC,)
Soil: Sandyeam soil, 1.5 in/ft AWHC, well-
drained; norwater table

Irrigation: 120 ac circle, 1.25 inch normal
Irrigation depth, 80% application efficiency,
no runoff, irrigation water salinity of 2.3
mmhos/cm

L
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rmal Precipitation at

ual mean)
ET, Mean ET, Precip
Month (in/mo) K, (in/mo) (in/mo)
May 8.9 0.19 1.7 1.6
June 11.0 0.40 4.4 1.4
July 10.6 0.89 9.4 2.0
August 8.5 0.95 8.1 1.4
Sept 6.6 0.82 5.0 1.0
Total 45.6 ~-- 28.6 7.4
Jan 30, 2008 Irrigation and Nutrient Mgmt
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AR RRR AR AR

ET. (in/mo) Eff. Precip
Month (in/mo) (in/mo)
May 1.7 1.7 1.1
June 4.4 1.3 1.0
July 9.4 2.1 2.0
August 8.1 1.5 1.4
Sept 5.0 0.9 0.7
Total 28.6 7.5 6.2

From NEH Chap 2, Table 2-43 and a 3 inch usable soil water
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EXaMpIe

EPEEEEEEEEEEEEE

s\ etlifdgation Requirement:
ASIW. =5 X 4% 50% = 3 inches
@Nsto
IWR, .. = ET, - ASW — GW

_ 286-6.2-3
= 19.4 inches

e Gross Irrigation Reguirement:

IWR, = IWR,, / E,
= 19.4/ 0.80
= 24.2 Inches

Syl
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EXample

AR RRR AR AR

s Yo n REGUIEIMeEnts ol Sa ]Jm’?y Control:
LR = BC A=)
EC,~ = fct(EC, anc FQ,,
IRZ0128 for EC/ EC,, = 1.7/2.3 = 0.74

(from NEH'Chap'2 Figure 2-33, curve 3)

IWRRe: = 'gﬁr — P, - ASW) / (1-LR)
. - (28 P62 -3) 1/ (1 - 0.23)
ENIO. AWA0NT 7,
= 25.2 inches
W = IWR, ./ E,
= 25.2/0.80
= 31.5 inches
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SULEETR

AR R AR AR R AR

SIRISIKeY compenentsto determining irrigation water
EYuirements
s ClimateMasedrET estimatior
» CropICOETfiCIENtS
Netirigatenteguirements
- ET,— P, =AS\W - GW/. A
- Gross!irrigation requirement
e Dependent on irrigation method, management, efficiency
e Leaching and salt balance
e Auxiliary requirements
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